This work will present an empirical econometric model describing an enterprise within the category of medium-sized companies (according to European Union classification). The company, code-named ENERGY, carries out a manufacturing, commercial, and service business activity. The statistical data used was in the form of quarterly time series, containing 24 statistical observations from the years 2008−2013. A hypothetical model of the enterprise is a system of interdependent equations. The econometric model is composed of seven stochastic equations. The empirical model is missing the equation describing investments in the enterprise. It results from the fact, that during the years 2008−2013 the company suffered meagre investments. Investment output equation, therefore, does not provide any relevant systemic information for the management, since most statistical information in the time series assumes zero values. An empirical model of the company ENERGY is a system of interdependent equations, with statistically significant feedback between labour efficiency (EFEMP) and the average pay per 1 employee (APAY). Additionally, there is recurrence of the relationships between the fixed assets (FIXAS), employment volume (EMP), and the size of the net sales income (SNET). The empirical equations of the model are characterized by a description accuracy of individual endogenous variables. The model also has good decision-making and forecasting qualities.
introduction
The important area of application of econometric methods are comprehensive studies of the manufacturing processes in the companies. The necessity of undertaking rational decisions and operations by the entrepreneur requires their knowledge about a cause and effect relationship occurring between the various important economic variables in the company. The description of the enterprise using the econometric model with many equations allows the rationalization of management decisions. It also helps to predict future values of the variables included in the modeled economic system. The economic literature is poor of works which present model solutions for the companies described by multi-equation econometric models. Therefore, there is a large gap in the literature. It results from the fact that theorists do not have access to detailed databases of the specific companies. The practitioners, from the other side, are not aware of the existence of the econometric tools that could efficiently support the decision-making processes in the enterprises. The main goal of this paper is to fill this gap in the literature.
The main goal of this study was the attempt to design an empirical econometric model of medium-sized enterprises. The enterprise which is described by the statistical data is characterized by the mixed business profile. It operates in service, commercial, and production profile. It belongs to the energy industry. It has been extracted from a large energy company.
The construction of a multi-equation econometric model is based on the diagram of the interdependent relations of economic variables, which decide about the business profile of the company. The parameters of each model's equations were estimated using ordinary least squares method. The arguments supporting application of this method can be found in the work of Wisniewski (2011) and Goldberger (1972) .
Economic interrelations in an enterprise
In a company-management practice, strong multilateral relationships between various economic processes exist. Such links occur only within a company. They are subject to the influence of various external factors. A mechanism of economic links that occur in large-and medium-sized enterprises is presented in Figure 1 . 1 Production is the final process described in a mechanism of interrelations in a large (medium) 2 enterprise. This type of a company has a complex structure containing specialized services, which deal with individual elements occurring in Figure 1 . The concept of production here will be understood as the sum of net 3 sales income. Production of finished goods is subordinate to a generated demand for company's goods and services, as observed by marketing services. The execution of liabilities for sold goods (services) is dealt with by debt recovery specialists. Therefore, a time interval between the manufacture of goods (production of a service), its invoicing, and receiving a payment from a client is relatively short. It can be assumed, that it is a period negligible from the perspective of a large enterprise's operation time.
Production volume results from the impact of human labor, presented in the model by employment magnitude, and the efficiency of live-labor inputs, as well as from the activity of services concentrated within the field specified as marketing. Marketing can be regarded as an instrument created within an enterprise, where it can be applied as a management tool used, among other things, for production volume formation.
Employment is a variable inside a company, which influences its final result. It is also a subject to the influence of factors, some of which are located within the enterprise, and other outside it. 5 Manifestation of this can be: minimum wage increase, high dynamics of economy, which increases employment demand. As a result, its price goes up (the wage). 6 The mechanism of interdependencies between economic variables in a large-and medium-sized enterprise can differ in its details, depending on the business type, the country in which it conducts its business, and many more other characteristics. Figure 1 Investment outlays result from a general atmosphere in the economy and within the country, as those can cause inclinations to invest or to refrain from such projects. Economic growth, being the most synthetic conceptualization of given area's economic conditions in a given time period, is an expression of that economic and national climate. The size and structure of investment outlays are determined by the needs and opportunities arising from the progressive consumption of fixed assets, as well as by the defined within a company goals, which are later on transferred into the language of company's investment objectives.
Variable of an econometric model of a large-and medium-sized enterprise
Econometric model's endogenous variables describing a large-(medium-) sized enterprise can be as follows: 7 Differences in the purposes of econometric model construction can influence the constructional variety of relationship patterns between important economic categories. The degree of detail in the approach to the description of a large-sized enterprise can vary. Thus, it is necessary to consider a variety of sets of endogenous and exogenous variables in such econometric model. 8 Depending on the type of time series, it can be the annual, quarterly, or monthly net sales income. The time variable t can signify a number of the year, the quarter, or the month. 9 Depending on the type of data, it can be the average quarterly or average monthly number of employees, measured in full-time job positions. 10 In the denominator, the variable Y 1 -for the purpose of measuring labor efficiency -should be defined as the value of production preformed in t period. 11 Competitiveness of work conditions is described by an average monthly wage, because it is the most understandable in the market category for the potential candidates for employment in an enterprise, considered for annual, quarterly, as well as monthly data.
The following can be exogenous variables of a model for a large-(medium-) enterprise:
X 1 -cost of marketing activity, 12 X 2 -production volume in a natural measure unit, 13 i.e. in thousands of tons, X 3 -number of manufactured product range; production entropy Ht in a t (t = 1, ..., n)
period can be an alternative and is calculated using the following formula:
where p ti represents the share of i-th product range 14 in production value, whereas m t is the number of manufactured assortments in a t period. 12 The category of marketing allows to generate a large variety of endogenous and exogenous variables in an econometric model of an enterprise. The role of a variable representing marketing can be fulfilled by e.g. commercial expenses, amount of taxes paid for participation in fairs, etc. 13 The variable expressed in a natural measure unit can be easily used in the case of production as a homogenous one, e.g. coal mining volume, beer production in million hectoliters, tonnage of manufactured ships. In the case of diverse manufacture, production scale can be represented by e.g. the volume of basic ram materials consumption expressed in physical units. 14 The more ranges of products, the lower the level of production specialization. The variable X 3 can be defined as e.g. X 3 = H t . 15 The category of product features can be represented by many other exogenous variables, e.g. the value of special equipment in non-standard products, etc. 16 The variables representing staff qualifications can be defined in different ways. It is important for such variable to reflect those qualifications of employees which are most important for the company's efficiency. 17 A variable such defined, representing fixed assets' consumption, exhibits streaming of its consumption for a given time period. However, it can turn out, that the value of fixed assets' redemption in a t period, a percentage of the net assets' value in the initial value, or the average age of the fixed assets, all can be better representatives of such consumption. 18 GDP growth rate in t period contains information about the economic situation, which can increase the tendency to invest or limit it. 
Equation of the sales income
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Figure 2. Sales income of an enterprise (thousands PLN)
Source: own calculations using the GRETL package.
Equations of the manufacturing potential
The next two equations will describe volatility mechanisms of employment (EMP) and of fixed assets (FIXAS). The empirical equation is presented in Table 1 and Figure 3 . The empirical equation describing volatility of the fixed assets is presented in Table 2 and Figure 4 . A radical reduction of explanatory variables occurred in the equation, which only leaves a negative linear trend and a negative autoregression of the fourth order. The equation highly accurately describes volatility of the variable FIXAS, since R-squared is over 98.6%.
Additionally, no significant autocorrelation of residuals can be observed. Equation of the fixed assets can be a good tool for estimating short-term forecasts of the value of the company's fixed assets. During the analysed period, a significant decrease in the value of the company's fixed assets occurs. The main reason for this trend is the lack of investments in the company. Source: own calculations using the GRETL package. 
Equations of labour efficiency and average pay
The following pair of equations, which theoretically remain in feedback, is formed by the equations describing labour efficiency (EFEMP) and an average pay in the company (APAY).
The empirical equation of labour efficiency is presented in Table 3 and Figure 5 . It describes volatility of labour efficiency with a high accuracy, since R-squared exceed the level of 92.5%.
It also lacks autocorrelation of residuals. It turns out, that simultaneous and the delayed by three quarters average pay value positively impacts labour efficiency, being a positive occurrence. Source: own calculations using the GRETL package. An upward linear trend in labour efficiency is beneficial as well. Furthermore, negative seasonal fluctuations of labour efficiency during the first and second quarters are observed, which results from the specificity of the industry in which the company operates.
The linear empirical equation describing an average pay (APAY) exhibits numerous defects. First of all, a negative autocorrelation of residuals occurred, distorting the correlation, due to deterioration of the precision (effectiveness) of the structural parameters' estimates.
Therefore, an attempt was made to use a ratio form of the equation. As a result, an empirical equation of a power-exponential character emerged, written as the formula (3) 09_2  09_3  09_4  10_1  10_2  10_3  10_4  11_1  11_2  11_3  11_4  12_1  12_2  12_3  12_4  13_1  13_2  13_3 Source: own calculations using the GRETL package.
Equations of payroll and technical devices
An empirical Source: own calculations using the GRETL package. Table 5 , are presented in Figure 8 . The structure of the technical devices equation is not very complex. There is a positive autoregression of the first order. Additionally, the value of the net fixed assets' depreciation delayed by two quarters has a negative impact on the level of technical devices. A faster decrease of the employment volume against a decrease of the fixed assets -despite a lack of investments -results in an increase of the technical devices in the enterprise.
conclusions
Limited access to statistical data makes the construction of empirical econometric models describing an enterprise a very difficult task. It is unlikely that construction of econometric models is consistent with the theoretical idea. The scarcity of statistical data only allows for the construction of such enterprise' models which are allowed by the available time series. Despite the existing restrictions, the enterprise's empirical econometric model, even a simplified one, if necessary, should be used, because it allows for a highly accurate diagnosis of the company's situation. It provides a chance to precisely prepare decisions. It allows for the construction of sufficiently accurate forecasts for various purposes.
The presented in this work empirical econometric model of a medium-sized company reveals many hidden characteristics. It is clearly visible, that the purpose behind the selection of this company from a large corporation was to improve economic efficiency in this area of business activity. It was achieved by limiting the size of production factors, such as fixed assets and employment volume. As a consequence -despite the lack of investments -technical devices increased. Labour efficiency improved as well, which allowed for the increase of an average pay, by launching the motivational role of the pay. The reduction of the company's costs was the ultimate result of the rationalization of the actions, which was attributed to the economic independence of the business entity. 
